Making (FMCDM) theory combined with the Expert Opinion method to provide appropriate evaluation criteria weights and fuzzy numbers, and uses Fuzzy Ranking methods for ranking based on an integrated assessment to serve as the basis and reference for the "Best Five-Star Tourist Hotel Service Quality Award" in Taiwan. This study is based on a sample rating of 8 participating hotels, supplemented by relevant literature for more in-depth discussions, and puts forward relevant practical and research proposals.
INTRODUCTION
With continuous strong growth in Taiwan's tourism industry, the increase in the number of world-class five-star hotels is an important international tourism quality index that cannot be ignored. Since 2009, the Tourism Bureau has been developing "Project Vanguard for Excellence in Tourism", which implements management criteria and evaluation mechanisms in accordance with international standards in order to improve the competitiveness of tourist accommodation, thus leading to the emergence of hotels that have been rated according to a star-based system [1] .
The implementation of a hotel evaluation system can improve the overall service quality of the hotel industry in our country, assisting domestic and foreign consumers in selecting accommodation in accordance with their travel budget and needs. Compared with the development conditions of international five-star hotels, star hotel evaluation in Taiwan had a late start and has lost many market competitive advantages. In addition, there exists the need for a comprehensive review of the history of hotel evaluation mechanisms in Taiwan. Determined to become a major tourist destination in Asia in future, Taiwan must adopt a more expand field of view, and define the growth in quantity and quality of world-class five-star hotels as one of the key indicators to enhance the quality of Taiwan's international tourism.
This study is aimed to achieve fair evaluation of the service quality of five-star tourist hotels. We have therefore constructed an expert decision-making model which can provide the government and domestic five-star hotels with the best possible evaluation reference by using FMCDM. This study also explores the most objective way in which to select the five-star hotel with the best service quality, based on different and limited assessment factors, taking the "Fivestar Tourist Hotel Service Quality Award of Taiwan" as an example.
II. THE RESEARCH FRAMEWORK OF FUZZY DECISION-MAKING MODEL
Fuzzy theory is commonly used to express uncertain and fuzzy data. Its major contribution is to express qualitative and quantitative data in real life in the form of mathematical structures [2] , in order to provide a judgment rule more in line with the real life, so that decision makers can clearly define problems and compare data. Today's society is becoming increasingly complex, and most decisions have fuzziness and uncertainty. Therefore, it is not feasible to rely on a single criterion for judgment. On the contrary, there is the need to consider a number of criteria characteristics, and in order to have an objective and fair decision-making process, the evaluation must rely more on FMCDM to achieve a good conclusion [3] .
In recent years, FMCDM has been successfully applied in many practical fields, for examples: suppliers evaluation [4, 5, 6] , risk assessment [7] , financial or accounting evaluation [8, 9] etc. However, the application on five-star hotel service quality evaluation has not yet been found in relevant literature. Therefore, this study provides a fair, simple evaluation method mainly by using FMCDM.
The research framework of evaluation model in this study is shown in Fig. 1 .
III. SAMPLE DESIGN
In this study a variety of relevant literature was collected to identify various impact factors to form the initial evaluation criteria. FMCDM was used to extract knowledge and experience of experts in relevant fields, and to select the most important evaluation criteria. After that, the system carried out fuzzy operation processes, and obtained a comprehensive evaluation of various programs by integration. Next, the best result was achieved as a more objective decision through "Max Min Set" Fuzzy Ranking Method [10] . The above data were quantified and weighted to establish the evaluation model in this study. The eight evaluation items in stage 2 of the "Five-Star Hotel Service Quality Evaluation" evaluation of "service quality" (switchboard services, booking services and counter services, network services, traffic and parking, housekeeping quality, restaurant services and dining quality, fitness facilities services, employee training effectiveness) were assessed by 3rd International Conference on Management Science and Management Innovation (MSMI 2016) six domestic experts from various fields such as industry, government, academia, research, and international hotels and tourism, who served as the decision makers. Eight famous hotels in Taiwan shortlisted for international five-star hotel status were selected as examples for verification purposes in this study.
IV. EMPIRICAL CALCULATIONS
The weight of each evaluation criterion was determined according to the respective opinions of the six decisionmaking experts, and the evaluation was made by language variables, and then converted to semantic variable fuzzy numbers. The evaluations of six decision-making experts on various criteria weights were integrated and each criteria weight was calculated using a formula, as shown in Table 1 .
Decision-making experts determined the value of evaluation criteria of the "participating hotels". The criteria ratings of six decision-making experts on "eight participating hotels" were integrated and the criteria rating of each participating hotel was calculated and integrated using a formula. Then, the criteria rating of each participating hotel was formalized, results were calculated using a formula. The overall rating results of each participating hotel's criteria were calculated using a formula, as shown in Table 2 The distance and closeness coefficients for each participating hotel with reference to the positive ideal solution and to the negative ideal solution were calculated, and were then sorted based on their values using the TOPSIS evaluation method. After the positive ideal solution and the negative ideal solution were calculated, the relative closeness coefficient of the participating hotels was obtained, and these were then sorted for an evaluation result, as shown in Table 3   TABLE III. EXPLICIT VALUES OF OVERALL RATING RESULTS As indicated in Table 3 , the ranking results of eight participating hotels after evaluation were: W4> W7>W8>W3>W5>W2>W6>W7. Therefore, the conclusion of this study is that W4 is the most preferred five-star tourist hotel.
Hotel

V. CONCLUSION
This study taking the "Five-star Tourist Hotel Service Quality Award" as an example puts forward the characteristics of the FMCDM theory in order to improve the shortcomings of traditional decision-making evaluation. Through the operation processes of fuzzy sets, fuzzy numbers and defuzzification, the data were converted to useful information in order to achieve the most objective evaluation method. Therefore, the importance of evaluation criteria was assessed mainly by the decision makers, and the opinions of scholars and experts were integrated to select the criteria of higher importance as evaluation indices by using FMCDM. Thus, the complexity of consumer evaluation caused by too many evaluation factors is reduced, so that the consumers can quickly make the most objective choice. After evaluation by experts, it is concluded that W4 is the most preferred five-star hotel among the eight hotels evaluated.
